similar to that of the controls; 1.34+0-37 pmol/mg protein.
Vasoactive intestinal polypeptide (VIP) is a 28 amino acid peptide known to have powerful pharmacological effects on the gastrointestinal tract.' It causes vasodilation, relaxation of smooth muscle, and it stimulates secretion. This latter stimulatory effect on water and electrolyte secretion is clearly shown by the WDHA (watery diarrhoea, hypokalaemia and achlorhydria) or VIPoma syndrome where abnormally high concentrations of circulating VIP cause profuse, watery diarrhoea.2 3 In the human gut, VIP nerves, the most abundant of all peptide-containing gut nerves are found at all levels of the tract and in each layer of the 'bowel wall.4 Previous studies have shown that VIP nerves were hypertrophic in surgical specimens taken at resection for Crohn's disease in comparison not only with normal bowel removed at carcinoma resection or jejunal-ileal bypass, but also with bowel taken 57 from patients with the other inflammatory bowel disease, ulcerative colitis.5 A notable feature of this hypertrophy was its consistent appearance in the mucosa and submucosa of diseased specimens. This finding indicated that examination of VIP nerves in endoscopic biopsies may help in providing a differential diagnosis for the two main forms of inflammatory bowel disease, particularly in indeterminate cases where histological and clinical features are not clear cut.
In the present double blind study, immunocytochemistry and radioimmunoassay were used to investigate VIP nerves and VIP content in endoscopic rectal biopsies from patients with Crohn's disease, both with and without rectal involvement, and compare them with those from normal controls and patients with ulcerative colitis. purposes were studied (Table 1) . Endoscopic biopsies were taken from the rectum at a level below the peritoneal reflection. The group was made up of 17 patients attending the gastroenterology clinic for investigation of non-specific symptoms in whom no rectal pathology was subsequently found and 47 patients with some form of inflammatory bowel disease. The diseased biopsies were classified on the basis of clinical and histological findings into three separate groups; 28 from patients with Crohn's disease, 14 patients with disease involving the rectum and showing macroscopic pathology, and 14 with intestinal Crohn's disease diagnosed on clinical and radiological grounds but with no histological changes in the rectum, and 19 patients with ulcerative colitis.
TISSUE PROCESSING
Each biopsy was processed for immunocytochemistry and radioimmunoassay of VIP content. The biopsy was divided into two. One half was processed for immunocytochemistry by immersion fixation in 0-4% benzoquinone in phosphatebuffered saline (0p15 mol/l, pH 7.1-7.4) for 20 minutes.6 After fixation the tissue was washed for at least 24 hours in a 7% solution of sucrose in phosphate-buffered saline. The biopsy was then mounted on a cork mat and rapidly frozen in melting Arcton (-150°C). Ten micron thick sections were cut in a cryostat at -20°C, mounted on poly-L-lysine coated slides and air dried before immunocytochemical and histological examinations were undertaken.
The other biopsy was processed for radioimmunoassay. It was immediately placed in 3 ml ice-cold The antiserum to VIP (28 amino acids) was raised in New Zealand white rabbits. The antiserum was completely absorbed by the whole antigen molecule but did not adsorb with thQ synthetic amino acid fragments 1-22 or 7-28. This suggests that the VIP antiserum reacts with the whole VIP molecule. The antiserum did not cross-react with peptides structurally related to VIP, such as glucagon, secretin, and GIP, nor with other neuropeptides, including substance P, somatostatin and met-enkephalin. Table 2 shows the characteristics of the VIP antisera.
The controls for the immunostain consisted of non-immune rabbit serum which was used as first layer and the fluorescein-conjugated second layer A characteristic pattern of VIP innervation was seen in all the immunostained control biopsies. The fibres were present in mucosa, muscularis mucosae, and submucosa and could be seen singly or in small bundles of a few fibres. Each fibre was typically thin with multiple varicosities and followed a convoluted pathway through the tissue. In the submucosa, groups of ganglion cells were found just under the muscularis mucosae in the submucous (Meissner's) plexus. Some of these showed VIP immunoreactivity. Vasoactive intestinal polypeptide immunoreactive fibres were present in association with the ganglion cells and they appeared to surround both immunoreactive and nonimmunoreactive ganglion cells. All the biopsies from the normal patients were graded as 1 + or 2+.
The majority (10 out of 17) of the biopsies from the ulcerative colitics showed a similar pattern of VIP innervation to that seen in the controls and, thus, received grades of 1+ and 2+. Five biopsies had increased numbers of VIP nerves with some distortion and were graded as 3+ and two biopsies had gross changes and were therefore graded as 4+. Histological examination of the tissue showed that all of those with increased VIP innervation had obvious active disease.
No histological abnormalities were found in the rectal tissue from patients with Crohn's disease of proximal bowel. Where rectal disease could be found, the histological changes were not always obviously those associated with Crohn's disease. All of the biopsies from patients with Crohn's disease had increased VIP innervation. Tissue from patients with normal histology was graded as 2+ and above, while those with rectal involvement showed consistent, gross changes in VIP innervation and received grades of 3+ and 4+ (7 cases). In the biopsies with the most abnormal VIP innervation, the fibres had essentially the same distribution as those in the normal controls but both fibres and ganglion cells were markedly increased in number and degree of immunostaining. In addition, the fibres were frequently seen in a straightened thickened form, without their characteristic varicosities.
The results of radioimmunoassay of VIP content are shown in Table 3 and Fig. 1 . The VIP content of the biopsies from patients with rectal Crohn's disease was found to be more than doubled from the control level of 1*64±039 pmol/mg protein (mean + SEM) to 3*43±1.24 pmol/mg protein. A larger statistically significant difference (p<002) in VIP content was found between biopsies from patients with non-rectal Crohn's disease, which contained 5-37±1*23 pmol/mg protein and the normal controls. Biopsies from ulcerative colitics contained less VIP than the controls, 1*34+0-37 pmol/mg protein, but this was not a statistically significant difference. The difference between the content of VIP of the biopsies from colitics and those from patients with non-rectal Crohn's disease was more significant (p<0.01) than that between the controls and non-rectal Crohn's disease. On gel permeation chromatography, the VIP immunoreactivity eluted consistently as a single peak in a position similar to that of standard porcine VIP (Fig. 2) . A mean of 76% of total loaded immunoreactivity was recovered from the column. 
